Direct interaction of multidrug efflux transporter AcrB and outer membrane channel TolC detected via site-directed disulfide cross-linking.
The AcrAB-TolC system exports a wide variety of drugs and toxic compounds, and confers intrinsic drug tolerance on Escherichia coli. The crystal structures suggested that AcrB and TolC directly dock with each other. However, biochemical and biophysical evidence of their interaction has been contradictory until recently. In this study, we examine the interaction sites by means of in vivo disulfide cross-linking between cysteine residues introduced by site-directed mutagenesis at the tops of the vertical hairpins of AcrB and the bottoms of the coiled coils of polyhistidine-tagged TolC molecules, which are structurally predicted docking sites. The AcrB-TolC complex formed through disulfide cross-linking was detected when a specific pair of mutants was coexpressed in E. coli. Our observations suggested that the AcrB-TolC complex may be formed through a two-step mechanism via transient tip-to-tip interaction of AcrB and TolC. The cross-linking was not affected by AcrA, the substrate, or a putative proton coupling site mutation.